Management guidelines for patients on antithrombotic agents presenting for surgery have long been in circulation 1 . Compliance with antithrombotic guidelines amongst anaesthetists, however, has never been studied. Perioperative management of antiplatelet/ anticoagulant therapy has been deemed an important clinical problem by expert bodies such as the Cardiac Society of Australia and New Zealand. For example, there are a large number of patients with coronary artery stents, which carry a risk of death or serious morbidity when these patients require surgery. With new knowledge, it is important to review whether new guidelines are being utilised to improve patient care.
Anticoagulants, such as unfractionated heparin, enoxaparin and warfarin, are prescribed to prevent thromboembolism and vascular occlusion, and are frequently seen in the perioperative setting 2, 3 . Antiplatelet agents, such as clopidogrel and aspirin, are commonly used agents in patients after coronary artery stent insertion to prevent the development of stent occlusion. Cessation of antiplatelet therapy may result in stent thrombosis. This is critical in drugeluting stents which are associated with an increase in late thrombosis 4 . However, continuing these therapies in the perioperative period carries the risk of haemorrhage.
There is often a 'lag time' between the release of clinical guidelines and changes in practice. Many clinical guidelines have not been utilised, despite their dissemination [5] [6] [7] . In light of the importance of evidence-based clinical guidelines and the existing issues with their implementation, it might be useful to determine the level of compliance and the reasons for noncompliance.
This study was a quality assurance project. Its purpose was to audit the management of patients on SUMMARy Management guidelines for patients on antithrombotic agents presenting for surgery have long been disseminated. Clinical practice, however, does not always follow published guidelines in a timely manner, despite their dissemination. This project is an audit of the management of patients on anticoagulants or antiplatelet agents presenting for elective surgery in a large metropolitan teaching hospital. An audit was conducted of the management of patients on anticoagulants or antiplatelet agents presenting for elective surgery at Westmead Hospital to determine the percentage of patients whose management complied with guidelines, and to identify the prevailing reasons for guideline deviation. This was an observational study with qualitative and quantitative aspects. Data was collected for the 102 patients who fulfilled the inclusion criteria: 55.4% of decisions by surgeons and 51.4% of decisions by anaesthetists made in this study matched guidelines; 31.4% of decisions made by anaesthetists were fully compliant with guidelines; 20% of anaesthetic decisions were unintentionally compliant and 48.6% of anaesthetic decisions were noncompliant. A variety of reasons were cited for decisions made without the use of guidelines such as other clinical imperatives, lack of guideline awareness and a belief that it is not the role of the anaesthetist to manage perioperative antithrombotic therapy, amongst others. It is evident from this audit that compliance with guidelines remains an area where there is an opportunity for further practice improvement. anticoagulants or antiplatelet agents presenting for elective surgery at Westmead Hospital. Specifically, the aims of the audit were to determine the proportion of cases that follow appropriate guidelines and to identify the reasons for noncompliance.
MeTHODS
This was an observational study with qualitative and quantitative aspects. Institutional ethics approval from the Human Research ethics Committee was obtained prior to commencement of the study (HReC2009/9/6.4 [3030] QA). Patient consent was waived for this study as there was negligible risk or imposition to the patient. There was no direct contact between patients and researchers for this study. Only the data collected in the course of normal clinical care were recorded.
Patients presenting to the pre-admission clinic at Westmead Hospital who fulfilled the inclusion criteria were included in the audit. Westmead Hospital is a large tertiary referral hospital in western Sydney. The pre-admission clinic assesses patients prior to elective surgery from nursing, surgical and anaesthetic perspectives. The study inclusion criteria required that patients were older than 18 years of age, on antiplatelet or anticoagulant therapy and that elective surgery was to require an overnight stay. eligible patients were allocated a participant identification number. Clinical details were recorded against the allocated patient number on a case report form (Appendix 1).
The anaesthetist (consultant or registrar) who assessed the patient was interviewed afterwards using a questionnaire (Appendix 2). The questionnaire consisted of a set of questions designed to elicit how closely the decisions made reflect current guidelines, and the contributing factors towards the decision. The Sydney Western Area Health Service guidelines for Anticoagulation Version 8 was the first guideline referred to for comparison 8 . Where this guideline did not sufficiently advise upon the situation, other guidelines such as the Institute for Clinical Systems Improvement Antithrombotic Therapy Supplement were used 9 . In light of recent evidence regarding the risks of thrombosis in patients with drug-eluting stents, if a high-risk patient with a drug-eluting stent presented, the specific scientific advisory produced from the collaborative efforts of American health organisations was referenced 10 .
A local version of guidelines regarding antiplatelet therapy in patients presenting for non-cardiovascular surgery with drug-eluting stents was released by the Cardiac Society of Australia and New Zealand in 2009 11 . This guideline was published after the study had commenced so was referred to after it became available. Data were collected that described patient and clinician characteristics, pattern of antithrombotic use, type of surgery and degree of adherence to guidelines. Antithrombotic management decisions were classified into either anaesthetic, surgical or joint decisions. Where the surgeon's personal protocol was utilised, or the surgeon had directions on how they wished the antithrombotic agent to be dealt with, this was considered a surgical decision. The surgeon's personal protocol for the surgery was then applied by the anaesthetist. The surgeon's personal protocol refers to a set of protocols available in the clinic describing the personal preferences of specific surgeons regarding the perioperative management of antithrombotic therapy for specific surgeries.
The degree of guideline adherence was classified as 'fully compliant', 'unintentionally compliant' and 'noncompliant'. Decisions made by anaesthetists were considered 'fully compliant' with the guidelines if the decisions matched guidelines and the decisionmaking process was identified by the anaesthetist as utilising these guidelines. Decisions were considered 'unintentionally compliant' if decisions matched the guidelines but guidelines were not identified as being part of the anaesthetic decision-making process. Decisions were considered as 'noncompliant' if they did not match the guidelines used in this study. Compliant decisions were divided into 'fully compliant' and 'unintentionally compliant', as the study examines the utilisation of the guideline and the reason behind guideline deviation. To not differentiate between clinicians who knew about the guidelines and used them, and those who were not aware of the guidelines but happened to make decisions that matched them, may give a false sense of guideline compliance. Consequently, this may give the impression that more people were aware of the guideline when they were not. Differentiating between these 'compliers' and exploring their thought processes would enable us to identify opportunities for improving guideline compliance.
Data analysis
The de-identified data was entered into a Microsoft Office Excel 2007 spreadsheet. Descriptive analysis was performed. The frequency with which certain options were selected as answers to the questions was calculated. Analyses focused on the percentage of patients complying with each of the aims. These were analysed using summary statistics (e.g. mean, median or frequency as appropriate).
ReSULTS
Data were collected for the 102 patients who fulfilled the inclusion criteria from October 2009 to February 2010. There were 56 males and 46 females. The age of patients ranged from 32-90 years with a mean of 69.8 years. Height ranged from 143-188 cm with an average height of 165 cm. Weight ranged from 46.6-148.3 kg with an average weight of 80 kg.
Amongst these 102 patients, 20 were taking warfarin, 75 were taking aspirin, 19 were taking clopidogrel and one was taking dipyridamole. It should be noted that some patients were taking more than one antithrombotic agent.
Surgical procedures were classified into those shown in Table 1 and the number of cases falling within each category were recorded.
Sixty-seven patients were assessed by a consultant anaesthetist while 35 were assessed by an anaesthetic registrar. Fifty patients had decisions made regarding continuation or cessation of antithrombotic treatment that matched the guidelines used in the study.
The proportion of management decisions that matched guidelines for each common surgery type were analysed. The decisions made for five of 17 (29.4%) abdominal surgeries, 22 of 26 (84.6%) cardiac surgeries and two of 17 (11.8%) vascular surgeries matched guidelines.
Fifty-six of the decisions regarding continuation or cessation of antithrombotic therapy were the surgeons' decisions (54.9%, Figure 2 ). eight of the decisions (7.8%) were made jointly by the anaesthetist and the surgeon/surgical team. Two cases (2.0%) were obstetric/gynaecological decisions. One decision (1.0%) was made conjointly by the cardiologist and the anaesthetist.
Thirty-five of the decisions (34.3%) were made only by the anaesthetist. In 14 of the patients, guidelines were identified as being used in the anaesthetic decision-making process. Amongst these, five of the decisions were made by registrars (14.7% of the decisions made by registrars utilising guidelines) and nine by consultant anaesthetists (13.4% of decisions made by consultant anaesthetists utilising guidelines). The percentage of decisions utilising guidelines was similar between anaesthetic registrars and consultants.
Thirty-one of the 56 decisions made by surgeons matched guidelines (55.4%) and 18 of 35 (51.4%) decisions made by anaesthetists matched guidelines. Of these anaesthetists, 11 (31.4%) of the anaesthetic decisions were considered fully compliant with guidelines and seven (20%) of the decisions were considered unintentionally compliant. The remaining 17 (48.6%) decisions made by anaesthetists were noncompliant with guidelines ( Figure 3 ).
Reasons identified for guidelines not being utilised in the decision-making process by anaesthetists included other clinical imperatives (eight cases), the Total number of cases 102 clinician not being aware of the guidelines (six cases) and other reasons such as:
• "guidelines don't take into account patient factors", or specific situations or did not incorporate new research (e.g. patients with coronary stents having cardiac surgery). • guidelines were not considered useful (e.g. as "guidelines change from hospital to hospital" and "I just use my own pharmacological knowledge/ experience"). Some anaesthetists cited multiple reasons for their decision. Similar and additional comments were made by anaesthetists who were fully compliant (one anaesthetist), unintentionally compliant and amongst anaesthetists who assessed patients where a surgical decision was made not to adhere to guidelines. The following additional comments were made: • The patient did not know to stop the drug, and the number of days recommended in the guideline exceed the number of days until surgery (four cases). • "Political reasons" (e.g. surgeons with negative workplace experience from other hospital when decision was made by the anaesthetist, "culture from prior workplace not to change antithrombotic medications"). • "I don't believe (that) it's the role of anaesthetists to alter antithrombotic therapy".
DISCUSSION
This study appears to be the first to examine guideline adherence and the barriers towards adherence in anaesthetic perioperative decisionmaking. Of the surgical decisions made, 55.4% did not match guidelines. This proportion of perioperative decisions not matching guidelines in our study is comparable to the reported figure of practice recommendation compliance of 55% in literature 12 .
The proportion of cardiac surgery cases that matched guidelines was 84.6%.
As a result of limitations in sample size, limited statistical analyses were performed. If methods to address barriers to compliance are undertaken, analyses of the extent to which individual barriers were affected may be limited. Reasons for noncompliance were limited to qualitative analyses.
The greater proportion of cardiac patients in this study, despite sampling from different clinics, potentially limits analyses of guideline compliance in non-cardiac specialties. This is likely to reflect the pattern of antithrombotic use clinically.
Western Sydney Local Health District guidelines are based on recognised guidelines and local and international peer-reviewed papers including metaanalyses. These guidelines incorporate 31 references and have been peer-reviewed by a drug committee of experts in the field. These guidelines have a long history and have been in place over this time. There have been frequent updates incorporating feedback from clinicians. Version eight was in circulation at the time of this study. Version nine has just been released reflecting developments in the field of antithrombotics. The value of this guideline is reflected in its adoption by other hospitals. The references incorporated in the guideline have been represented in a format that maximises utility in a clinical setting. This study also utilised international and local guidelines, in addition to the Western Sydney Local Health District guidelines. These factors suggest the study findings have reasonable generalisability outside the study institution.
As the Cardiac Society of Australia and New Zealand guidelines were released during the study, it provided a unique opportunity to examine early stages of guideline uptake and to determine to what extent anaesthetists had been influenced as a result.
Various reasons were cited where guidelines were not utilised in the decision-making process. The issue of clinician awareness of the guidelines is a common concern in the literature and especially pertinent in the uptake of new guidelines 13, 14 . This was observed in the current study and may suggest deficiencies with guideline dissemination.
In some instances, however, guideline deviation was a conscious decision. The most frequent reason cited was that there were factors that meant the risk of bleeding did not outweigh the risk of antithrombotic agent cessation. There is, ideally, discussion between the anaesthetist and the surgeon to resolve this.
Open response answers indicated that any surgical preferences were adhered to by the anaesthetist. These surgical preferences came in the form of surgical protocols (14 cases, 13.7%), directions the patient had received, directions from the surgical team, or arose from discussions between the anaesthetist and the surgical team or consultant. It has been suggested that a culture of guideline ownership directly influences guideline implementation 15 . The existence of surgical protocols is reflective of this. The belief that it was not the role of anaesthetists to alter antithrombotic therapy may reflect issues of patient ownership and be reinforced by interspecialty behavioural and communication issues. Prior negative workplace experiences would seem particularly effective in reinforcing this.
Indeed, the aviation industry, often compared to the practice of medicine, has invested much time and resources in addressing behavioural issues and assertiveness, which have been identified as crucial contributing factors in airline accidents. The medical field could potentially adopt some of these lessons (for example, in the form of education modules) to improve communication between anaesthetists and surgeons and aspects of workplace culture. even if anaesthetists choose to leave the final decision of whether to continue the antithrombotic therapy in the perioperative period to the surgeon, they can play a significant role in facilitating a discussion with the surgeon regarding the management of anticoagulation in a particular patient 16 .
Where it was felt that the responsibility of guideline utilisation did not belong to the individual clinician, the inclination to adopt guidelines in practice was reduced. Perhaps, as suggested by this study, it was felt that ultimately surgeons were the ones who dealt with the consequences of bleeding or thrombosis during surgery, and there was a culture that ownership of antithrombotic guideline implementation belonged to surgeons. Thus, anaesthetists felt less obliged to adhere to guidelines, especially where this differed from the surgeon's preference. Currently, it is unclear in clinical practice who the responsibility for guideline compliance should belong. This may be because often no single clinician is overseeing the patient's general care. In the USA there has been a response to this in some centres by the introduction of 'Hospitalists', who are medical specialists whose practice is limited to ward patients 17 .
Westmead Hospital is a large adult general hospital and is typical of many other large tertiary hospitals. All surgical subspecialties are performed in Westmead Hospital. Patient types and surgeries performed are representative of other hospitals, especially Australian teaching hospitals. There is a large anaesthetic department in the hospital. Time between patient review in the pre-admission clinic ranged from less than four days preoperatively to longer than one month. All of these factors suggest that the study findings would be typical of many other institutions in Australia, New Zealand and other developed countries.
Our results indicate that compliance with guidelines is still a relevant issue in practice today. Activity-based funding-changes place a fixed dollar value, regardless of duration of hospitalisation. Postoperative complications such as myocardial infarction and deep vein thrombosis/pulmonary embolism development can alter recovery time. Antithrombotic guideline adherence may prevent development of complications.
Use of guidelines within a quality improvement cycle should result in continuous quality improvement. This process includes guideline development, implementation, review, amendment and reimplementation. An important component of this cycle is regular amendment of practice and feedback to clinicians on performance 18, 19 .
